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Rainfall. 

Museum a t  Washington rather than attempt any original 
investigations of their own, since the proper interpretation of 
archeological remains is a matter that has been found tc 
require the greatest caution and the most extensive knowledge, 

MAURITIUS-METEOROL0<3Y AND CROPS. 

We note that the annual report for 1S96 of the Royal Alfred 
Observatory, on the Island of Mauritius, comes to us with the 
signature of F. F. Claxton, assistant in charge of the Ob- 
servatory, he having been appointed first assistant a t  the 
close of the year and entering on his duties on February 10, 
1896. Since that date Mr. Claxton, who was formerly an 
assistant a t  Greenwich Observatory, has been appointed ta 
the position of director, succeeding Meldrum, whose life work 
has made this Observatory so famous. In this annual report, 
for 1895, Mr. Claxton gives a table showing the mean annual 
rainfall for four stations on the Island as compared with the 
total crop of sugar for the corresponding calendar year, from 
1880 to 1895, which we reproduce in the following table, 
except only that we have rearranged the figures in the order 
of the annual rainfall : 

-- 

Sugar crops. Year. 

Inches. 
(8.8 
64.85 
69.87 
68.88 
88.84 

66.69 
68.11 
69.40 
70.68 
78.10 

76.67 
76.18 
78.28 
91.71 
98.86 

1ca.B 

h-ilograms. 
1oB.m.211 1886 
119,781,4@2 1880 
121 784 889 1882 
116'aoS:oS9 1886 
18CI:751,810 1993 

117 809 610 1631 
118'796'819 1891 
124'm'140 18Bi 
18o'm'm 1880 
1aa:aaa:Sao 1- 

190,898,858 1868 
68 7l8,678 1892 
118'818 lV6 la1 
124'ti64'%51 1889 
116'719'997 1888 
Ia8: l~See  18BB 

I I 

If we divide this series of figures into three groups of fivc 
each, omitting the year 1892, when a disastrous hurricane 
occurred on the 39th of April, we obtain the following aver. 
ages which give us some idea as to the importance of the 

lrnMd ysa~  cmragse. 

Rainfall. Snjpr crop. I Date. I 

annual quantity of rainfall. These averages, as will be seen 
by the dates of the average crop year, partially eliminate any 
progressive change in the area devoted to the sugar crop, the 
style of agriculture, or any other slow change that is goin! 
on, and we may infer that the increase of annual rainfall from 
55 to 90 inches has had approximately no effect in increasing 
the total crop. But this must not be misunderstood as i m  
plying that rainfall has nothing to do with crop production, 
The fact is that the sugar cane requires about eighteen monthf 
for ripening from the time of planting. A field that if 
planted in September will be gathered in June of the second 
following year. The crop then gathered must be compared 
with the rainfall during those eighteen months, and, more 
especially, during the middle portion of that interval. It i f  
evident, therefore, that the comparison which we have been 
able to make, as suggested by Mr. Claxton's figures, is not a 
fair one, and that the subject must be pursued with more de- 
tail, very much as was done by Ramson and Walcott in their 
studies upon the sugar crop of Barbadoes. 

A similar remark must be made with regard to the major- 
ity of the compilations of statistics that have been made by 
those who would elucidate the relation between climates and 
crops. The rainfall, temperature, humidity, sunshine, and 
the condition of the soil must be discussed separately for the 
four divisions of the plant's life. The matter is too complex 
to be treated by means of crude statistics without an intel- 
lectual perception of the laws of plant growth. 

As the drought of 1896 in Mauritius was but one item in 
the destmctive drought that prevailed all over the South 
Pacific, as well as over parts of the Northern Hemisphere, 
the Editor reserves his discussion of that important subject 
for the next REVIEW. 

-ct 

PRACTICat  SCIENCE IN GERMANY. 

In  the MONTHLY WEATHER REVIEW for April, 1896, Vol. 
XXIII, p. 131, we have dwelt upon the importance to the 
farmer, and for that matter to the whole country, of the 
establishment of some Governnient office-a bureau where the 
useful efficiency and relative value of machines for agricul- 
tural purposes may be thoroughly and officially determined- 
analogous to the Bureau of Weights and Measures and the 
offices for testing seeds, investigating fibres, testing the 
strength of woods, extirpating dangerous diseases, etc. 

Somewhat analogous to these latter various bureaus that 
have from time to time.been established in the United States, 
is the one central institiition that has been founded in Germany 
under the name of the Physical-Technical Institute, which is 
located at  Charlottenburg (formerly a suburb but now in- 
cluded as a part of the city of Berlin), the province of which 
is to carry out scientific investigations and practical tests that 
are beyond the reach of the ordinary laboratory, and that are 
of fundamental or general importance to the whole country. 

The following is an abstract of a report prepared by the 
United States Consul-General a t  Frankfort, Germany, Frank 
H. Mason, and published in the number for July, 1897, of 
the Consular Reports of our State Department: 

From the series of expert investigations that have been made during 
the paat two years by English economists and commissions to ascertain 
the underlying causes of Germany's rapid and ominous advance as a 
manufacturine nation, one definite conclusion has been convincingly 
drawn. This IS, that, putting aaide all questions of protective duties, 
comparative wages, supply of native materials, etc., Qermany, as an 
industrial nation, en'oys in two respects diatinct advanta e8 over Great 
Britain and every otber European country. These are 'Hrst, the wide 
diffusion and high standard of technical and industriai education pro- 
vided in this country; and second, the liberal and intelligent support 
that is given by the imperial and various state governments to the d e  
velopment of theoretical science and the higher and more scientific 
forms of industrial enterprise. 

In  support of the latter of these propositions, and as an illustration 
of how far a moderate expenditure of money, under Government au- 
thority, can be made to reach in the advancement of scientific inveati- 
gation and the promotion of engineering and kindred enter rises, the 
Imperial Physical-Technical Institute a t  Charlottenburg, Serlin, ia 
cited aa the highest existing example of its clam, and a model for the 
study and imitation of other governments which are seekin , aa Ger- 
many has done since 1856, to prepare and equip their peopfe for the 
industrial struggles of the future. 

The introduhon into Conpees of a measure like the Hale engineer- 
ing experiment station bill is a sign that in our own country the need 
of Government aid in this direction is recognized, and the following 
brief account of the plan and functions of the great parent institution 
at Charlottenburg is submitted as a contribution to a movement that 
has been alread initiated. 

The Physika8sch-Technische Reichsanstalt to use ita German OB- 
cia1 designation, was founded in 1887, mainly through the influence of 
the eminent electrician Werner von Siemens, who gave for the ur- 
chase of the site of the institute 500,000 marks ($119 OOO). The srst 
president of the institution was the renowned phys)icist, Prof. Her- 
mann L. F. von Helmholtz, who since his death in 1895, has been 
eucceeded by Prof. Dr. Friedrich dohlrausch. 

The institution comprises two sections, as follows: The physical de- 
partment, which haa for its field the advycement of pure science, or, 
in the language of Professor Helmholtz, the prosecution of scientific 
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investigations which present a practical or theoretic interest, and whicl 
involve the emplo ment of methods, apparatus, and prolonged dura 
tion of study whicg are beyond the command of individual investiga 
tore or schools of instruction.” 

The second or mechanico-technical and experimental section is undei 
the chief direction of Prof. Dr. A. Martens, and has for its object “t( 
devolop the theoretical results acquired by the physical section, rendei 
them useful for ractical purposes, to test and certify materials used ir 
manufacture an$ engineering operations, and to rectify and attest, i r  
accordance with established standards, instruments of meamremen 
and precision.” 

The institute is governed by a board of eight directors appointed bj 
the Imperial Government, and the working force incliides about sev 
enty ermns, of whom thirty are expert engineers and other specialists 
and t!e remainder skilled artisans and workmen. 

Through the courtesy of Professor Pohlrausch, this report is enabler 
to give in detail the construction and equipment account of each sec 
tion of the institute : 

1. Cost of site, gift of Herr von Siemens. ................... .$119,00( 
2. Buildings: 

(a) Observator .......................................... 93,10t 
(6) Engine andrmachinery house ........................ 11,W 
(e) Laboratories.. ....................................... 23,YM 

. (d) President’s residence.. .............................. 33,6?: 
(6 )  Grading, paving, and planting grounds ............... 2,492 
(f) Paving half of adjacent streets.. ................... I ,  %?OE 
@) Building for accumulator batteries.. .................. 0 p: 

3. Docorations and furniture for a, b, and c, above ............ 1:; 80-1 
4. Machinery and instruments.. ............................. 1D,59[ 

1.-PHYSICAL RECTION. 

Total .................................................. 315,534 

1. Cost of land for site.. ..................................... $88,77i 
3. Buildings : 

(a) Main building ...................................... 219,43t: 
(b) Laboratory building ................................. 51,884 
(e) Eneine and machine honse ......... I . .  .............. 43,84C 
(a) Residence building for officers ....................... 33,3X 
( 6 )  Subsidiary buildings, outhouses, etc.. ................ 83,@24 
cf) Furnishing a, b, and e, above.. ....................... 19,378 

3. Machinery and instruments.. ............................. 88,558 

II.--TECHNICA4L SECPION. 

Total ................................................. 824,914 
or an  a regate cost for sites, construction, and equipment of both sec- 
tions o‘iP$%o,+l8. The current expense of maintenance, including 
salaries, wages, materials, repairs, etc., which is artly repaid by fees 
collected for services rendered, amounts in all to &33,391 er annum. 

To describe the work of the p h y k a l  sselww of the keichsanstalt 
would be to give a r6sum6 of the scientific research of Germany dur- 
in the past six years. * * As early as 1890 the Imperial Chan- 
cefior waa able to lay before the Reichstag a memorial written by Dr. 
Helmholz. summarizing the labors of the previous year, which at that 
period had been devoted in the physical section to the perfection of 
thermometers. to barometric observations, and to laying the founda- 
tions for the exhaustive study of electrical science which has since 
been continued with Much valuable results. 

The second, or tcolmic?al saction is divided into sub-departments, ac- 
cording to the natureof the work tobeundertaken. One of these 
provides for the testing of metals, chains, cordaee, belts, and woods; 
another is devoted to the investi ation of building material, such as 
natural and artificial stones, bricfs, tiles, slates, timber, glass, lime, 
cement, mortars, pipes for water, gas, and sewerage; while a third de- 
partment examines all forms of paper, textile fibers, and fabrics; and 
a fourth is assigned to the investigation of lubricants and illuminating 
oils, the chief of that sub-department being recognized as the highest 
authority in Germany on that subject. 

The equipment of these several departments of the technical section 
includes all the standard instruments used or recognized elsewliere as 
authoritative, and, besides, a large number of original devices and ma- 
chines specially invented and constructed by oflicers of the institute for 
the particular o erations with which they are charGed. A description 
of machines ancfapparatus would lead into technicalities far beyond the 
scope of a consular r ep r t ,  and would, moreover, be unintelligible with- 
out the aid of illustrations, but a summary of the number in each depart- 
ment will give some idea of the com letenesa with which the technical 
section is equipped for its varied antimportant work * 

1. Department for testing metals, under direction of Prof. A. Martens. 
Here the metal to be tested is put through ever conceivable o ration- 
bent, stretched, crushed, punched, planed, cxiseled, shearerwelded, 
cast, all0 ed, polished, etched with acids, microscopically examined, 
chemicalTy analyzed, and hotographed in all aspects, many of these 
operations being performef repeated1 at different temperatures and in 
reflected or transmitted light. The wlole study of a given metal is thus 
eometimes extended through months and even years, and the equipment 
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for these processes includes forty-one separate machines, ranging in 
character from a dynamic engine measuring a tensile strain of 500 metric 
tons to the most delicate microscopic apparatus for studying the be- 
havior of metallic fibers under various forms of physical stress. 

3. Department for testing building materials, under direction of Chief 
En ineer M. Gary. Here every species of material used in building 
anden ineering operations is crushed, stretched, analyzed, split, sawed, 
cut, pokshed, and subjected, when both wet and dry, to all tempera- 
tures; in short, to all the influences of deterioration, except prolonged 
time, that are encountered in actual use. For these purposes twenty 
different mnchines are providetl, and the tests applied to the various 
forms of cement and mortar occupy in some cases several years, during 
which a continuous record is kept of every phase and result developed 
under changing condition8 of temperature and humidity. 

3. Department for the examination of aper, textile fabrics, yarns, 
and threads, under direction of Dr.W. HerzEerg, chemist. This division 
includes fifteen machines and sets of apparatus for making every known 
test of textile fibers, fabrics, and all forms of paper. Its tests and tle- 
cisions form the standard for the textile industries of Germany, and it 
fiaa played an  important part in the scientitic develo ment of that 
branch of industry that has brought such anxiety to Lee&, Manchester, 
Bradford, and Roubaix. 
4. Department for testing lubricating and illuminating oils, with ref- 

erence to their Iiibricity, inflammability, luminosity, and power to pro- 
tect metals from oxidation. This division is under thedirection of Dr. 
D. Holde, and contains eleven different sets of apparatus for testing 
oils, besides a complete chemical laboratory for their analysis. 

All these departmentsand the services of their otficers and employees 
are at  the service of manufacturers, merchants, engineers, architects, or 
whoever wishes to obtain coin lete and exact knowledge concerning 
the qualities of an material t i a t  he may desire to use! purchase, or 
sell. Pamphlets ofYinstruction are issued, containing minute instruc- 
tions as to how specimens of materials intended for examination shrll 
he selected, paFked, and forwarded to the institute. The fee charged 
for each examination and certificate depends upon the nature of tho 
inquiry involved and the time and labor required to reach a complete 
result. For investiptions which require a ve long time an advance 
deposit may be required, from which prescriberdiscounts are deducted 
under certain circumstances. Results that are of general interest are 
iiblished in the or n of the institute, the Zeitwhrift fiir Instrum+an- 

Kunde, edited by #of. Dr. St. Lindeck and printed by Julius Sprin er, 
at Berlin. Reprintsof special reports are published from the &it- 
schrift for general Bale and distribution. 

Another important function of the institute is the testing and sealing 
of instruments of measurement and recision for private persons, uni- 
versities, municipalities, and es ecialy for the local testing stations, of 
which there is one each at Franffort, hunich, Magdeburg, Mulhausen, 
and Hambur . I n  this, as in all other functions, the institution fur- 
nishes the uftimate standards of accuracy for the German Empire. 
The more important instruments used at the branch testing stations 
are usually sent to Charlottenburg once a year, where they are tested, 
djusted, and stamped with the imperial seal, which is the mark and 
certificate of standard accuracy. 

To illustrate the importance of this service, it may be stated that 
there were tested and certified at the institute during the ten months 
from April 1,1595, to February 1, 1896, 9,780 thermometers, 98 instru- 
ments for testing petroleum, 576 alloys of metals, 16 spring manometers, 
md 20 barometers. Out of all these, &IS instrimelits were condemned 
BS untrustworthy, 36 were found to have been fatally injured in transit 
b the institute, 31 were spoiled during the tests, and the remainder 
were approved and certified. 

One of the most interesting features of the whole system is found in 
the results demonstrated by tests of chains, cables, screws, springs, and 
3ther articles of manufacture. As an  instance of this, a firm at Neu- 
wied, which manufactures steam hoisting apparatus, submitted in 1895 
L lot of 60 iron and steel chains of different sizes and variously formed 
links. The tests in this case occupied several months, and the report 
thereon forms a standard treatise on the strength and endurance of 
:hain links of different metals in various forms and sizes under all 
probable conditions of temperature, friction, and strain. 

In  view of the important and far-reaching influence of the institute 
it Cliarlottenburg u n the scientific and industrial progress of Ger- 
man it should not %too much to hope for that the Government of 
the enited States, representing as it does a people so alert and deeply 
interested in scientific and industrial progress, may find in the admira- 
ble institution herein described s suggestion and inspiration toward a 
h i l a r  enterprise. As competition in manufacture for export becomes 
more keen and determined, exact and definitely attested standards in 
rnaterials bccomo more and more important, and the engineers and 
3cientists of our country would gladly welcome and utilize such an in- 
ititution as one means of keeping abreast of their foremost competitors 
in Europe. 

Of all public expenditures in Germany, none are more liberal, more 
willingly paid, or more wisely dispensed than those which are devoted 
to the cause of public education and the advancement of the sciences. 
l’he universities, the technical and the trade schools are on a scale and 

* * * * * * * 
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Latitude ........................ 
Longitude ...................... 
Elevation (feet) ............... 
lean barometer { :: 1::: : : 

7a.m ........... 
Mean temperature 4 8p.m ........... 
Mean of maxima... .................. 
Mean of minima ...................... 
Highentmaximum .................... 
Loweatmlnimnm ..................... 

of a character not yet attained by those of an other nation, and as such 
they are the foundation and safeguards or the national prosperity. 
For every dollar expended on an institution like the Imperial Institute 
at Charlottenburg, the eople receive the rich dividends that come 
from supremacy in the piysical sciences which exalt human industry 
and constitute the permanent wealth of nations. 

As the institute a t  Charlottenburg represents the needs of 
the practical and business interests of the whole community, 
so would the recognition of engineering and mechanics at  the 
agricultural colleges represent the needs of many farmers and 
progressive agriculturists. - 

MIXICAN CLIMATOLOGICAL DATA. 
Through the kind cooperation of Sefior Mariano Bhrcena, Di- 

rector, and Sefior Joe6 Zeiideja~, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
of Mexican data are now communicated in manuucript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 
translated into English measures is here given in continua- 
tion of the similar tables published in the MONTHLY WEATHER 
REVIEW during 1896. The barometric means have not been 
reduced to standard gravity, but this correctioii will be given 
a t  some future date when the pressures are published on oiir 
Chart IV. 

Jf'kan data for Arigasl, 1897. 
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............ ............ 
........... ............ ............ CL~ATOLOGCICAL DATA FOR JAMAICA, W. I. 

Through the kindness of Mr. Maxwell Hall, of Montego 
Bay, Jamaica, the meteorological service of that colony has 
acceded to the request of the Editor for the prompt commu- 
nication of an abstract of the very interesting climatological 
records of that highly important West Indian service. The 
climatological summary for August, 1897, furnished by Mr. 
Hall, through his assistant, J. F. Brennan, of the Meteoro- 
logical Office, is reproduced in the following table. 

The stations Kings House, Hope Gardens, and Stony Hill 
Reformatory are near Kingston, and are not supplied with 
mercurial barometers. The barometric pressures, as given for 
these Jamaica stations, are reduced to the standard instru- 

1.7 
74.8 
8 5 8 1 )  
7 6 6 4  
8.71 

m.5 
me. 
ene. 

6.0 
12.8 

mental temperature (32O F.) and standard gravity (latitude 
45O and sea level), and all except Hill Garden6 are also re- 
duced to sea level. The thermometers are exposed in Steven- 
son screens, and their readings have been corrected for instru- 
mental errors. The wind movement is measured by Robin- 
son anemometers, assuming the factor 3. The amount of 
cloud is given in tenths of the whole sky; the lower clouds 
are for the most part fracto-stratus ; the middle clouds, cumu- 
lus ; and the upper clouds, cirrus or cirro-stratus. 

The observations a t  7 a. m. and 3 p. m. a t  Kingston and 
Hill Gardens are also communicated in detail by Mr. Hall, 
but are not published a t  present, although eveiitually this 
may be done, as Hill Gardens is, like Blue Mountain, an in- 
teresting mountain station, for comparison with its near 
neighbors, Castleton Gardens and Kingston. If B mountain 
summit station can be obtained this also will be published. 
Many details with regard to the climate of Jamaica will be 
found in Mr. Hall's contributions to the oficial handbook 
published by the Government of that island in 1881. 

The important mutual relations between the meteorology 
of the West Indies and the southern portion of the United 
States must stimulate the study of these records from 
Jamaica. 

Jamaica. W. I.. climOtob&d dab. -4.lcaust. 1897. 
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CYULONE IN NIUARAGUA. 
A report from Mr. M. J. Clancy, United States Consular 

Agent a t  Bluefields (received through Mr. Thomas O'Hara, 
United States Consul a t  Han Juan Del Norte), states: 

On August 15 a cyclone assed over the banana district on the Blue- 
fields River and destroyef!i?O per cent of the planta and suckers. 

On account of the widespread misuse of the word "cyclone " 
it may be questioned whether this refers to a tornado or to 
the smaller West Indian hurricane or to such destructive 
winds as accompany thunderstorms. 


